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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a semiconductor device capable of properly 
enhancing radiation of the heat emitted by a semiconductor element also realizing and 
securing a thin and light weight semiconductor device and fixing a heat sink. 

SOLUTION: In a semiconductor device wherein a semiconductor element 2 packaged with 
a flip chip is supported on a semiconductor element package area of a semiconductor 
carrier board 4, a metallic heat radiating areas 1 plated with a high heat conductive metal 
as well as metallic plating tieat radiating patterns 3 conducting the heat from the 
semiconductor element packaging area to the metallic plated heat radiating patterns 3. 
Through these procedures, the heat emitted by the semiconductor element 2 in the 
operation time can be dissipated to the printed packaging board to be efficiently dissipated 
to the the printed packaging board thereby enabling the semiconductor device with low 
heat resistance to be realized. 
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* NOTICES * 




Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the semiconductor device which has the 
feature to raise the effect of the thermolysis nature from the aforementioned semiconductor device which generates 
heat especially at the time of operation about the semiconductor carrier substrate which supports the semiconductor 
device mounted by the flip chip. 
[0002] 

[Description of the Prior Art] Hereafter, the structure of the conventional semiconductor device is explained with 
reference to a drawing. Drawing 6 and d rawin g 7 are the conventional cross sections and plans of a semiconductor 
device. As shown in drawing 6 , the semiconductor device 2 by which the bump 6 was formed in the electrode pad 
5 turns the principal plane side down, and is joined to the semiconductor carrier substrate 4 which consists of a 
multilayered circuit board which made the insulating base the ceramic which is a base material. The bump 6 formed 
on the semiconductor device 2 and two or more electrodes 7 on the semiconductor carrier substrate 4 are joined by 
solder or the electroconductive glue 8. And restoration covering of the closure resin 9 of an epoxy system is carried 
out in the crevice between the semiconductor devices 2 and the semiconductor carrier substrates 4 which were 
joined. In addition, the semiconductor carrier substrate 4 has the external terminal 1 1 at the rear face, and the 
electrode 5 and the external terminal 1 1 are connected internally with the beer (not shown) formed in the 
semiconductor carrier substrate 4. Moreover, as shown in drawing 7 , flip chip mounting of the semiconductor 
device 2 is carried out, the crevice between a semiconductor device 2 and the semiconductor carrier substrate 4 is 
filled up with the closure resin 7 of an epoxy system, a fillet is formed in the circumference, it gets down to the 
semiconductor carrier substrate 4 upper surface, and the metal wiring 12 for connecting with a inner layer is formed 
in it. As a product state, it is the semiconductor device which has sealed the exposure side of semiconductor device 
2 rear face in the lot number, the secret number, etc. in the mark ink 1 0 of an epoxy system. 
[0003] 

[Problem(s) to be Solved by the Invention] However, with the structure of the aforementioned conventional 
semiconductor device, when power consumption carries out flip chip mounting using the semiconductor device of 
high specification, a semiconductor device breaks by the temperature rise of a rapid semiconductor device, and the 
fault of a semiconductor device stopping operating occurs. Therefore, realization of the semiconductor device of 
high thermolysis specification was indispensable. Moreover, although the temperature rise of a semiconductor 
device will be small and the malfunction of a semiconductor device will not be generated if a heat sink etc. is 
attached, the technical technical problem of realization of thin-shape-izing of a semiconductor device or 
lightweight-izing becoming impossible occurs. 

[0004] Therefore, the purpose of this invention is offering the semiconductor device which solves the 
aforementioned conventional technical problem, and could also realize and secure thin-shape-izing of a 
semiconductor device, and lightweight-ization as well as raising the thermolysis property of the heat generated fro 
a semiconductor device, and also enabled installation of a heat sink. 
[0005] 

[Means for Solving the Problem] In order to solve the aforementioned technical problem the semiconductor device 
of this invention according to claim 1 The semiconductor device mounted in the semiconductor device mounting 
area of a semiconductor carrier substrate by the flip chip is supported. The metal plating thermolysis area where it i 
the semiconductor device in which two or more electrodes and wiring were formed on the upper surface of a 
semiconductor carrier substrate, and thermal conductivity galvanized the good metal into two or more electrodes of 
the upper surface of a semiconductor carrier substrate, and portions other than wiring, It is characterized by 
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preparing the metal plating l^^nolysis pattern led to metal plating thernx^is area from semiconductor device 
mounting area. 

[0006] Thus, since thermal conductivity prepared the metal plating thermolysis pattern led to metal plating 
thermolysis area from the metal plating thermolysis area which galvanized the good metal, and semiconductor 
device mounting area in two or more electrodes of the upper surface of a semiconductor carrier substrate, and 
portions other than wiring, the heat from the semiconductor device which generates heat at the time of operation 
can be made to radiate efficiently to a print mounting substrate into them, and the low semiconductor device of 
thermal resistance can be realized into them. 

[0007] The thickness of the metal plating thermolysis layer which formed the semiconductor device according to 
claim 2 in metal plating thermolysis area in the claim 1 is the thickness of a semiconductor device, and below 
equivalent. Thus, since the thickness of the metal plating thermolysis layer formed in metal plating thermolysis area 
is the thickness of a semiconductor device, and below equivalent, it can be contributed to thin shape-ization of a 
semiconductor device. The semiconductor device according to claim 3 formed the periphery section of the metal 
plating thermolysis layer formed in metal plating thermolysis area to the upper surface level of a semiconductor 
device in the claim 1. Thus, since the periphery section of the metal plating thermolysis layer formed in metal 
plating thermolysis area was formed to the upper surface level of a semiconductor device, thermolysis nature 
improves further by the increase in the volume of a metal plating thermolysis layer. Moreover, since the periphery 
section of a metal plating thermolysis layer and the upper surface of a semiconductor device are flat-tapped, 
anchoring of a heat sink is attained. 

[0008] The semiconductor device according to claim 4 enlarged the surface area for the cross-section configuration 
of the metal plating thermolysis layer formed in metal plating thermolysis area as a wave or toothing in claims 1,2, 
or 3. Thus, since the surface area was enlarged for the cross-section configuration of the metal plating thermolysis ' 
layer formed in metal plating thermolysis area as a wave or toothing, improvement in thermolysis nature can be 
aimed at. 

[0009] In claims 3 or 4, the semiconductor device according to claim 5 touched the upper surface of the metal 
plating thermolysis layer formed in metal plating thermolysis area, and was contacted at the rear face of a 
semiconductor device, and attached the heat sink. Thus, since touched the upper surface of the metal plating 
thermolysis layer formed in metal plating thermolysis area, and the rear face of a semiconductor device was made 
to contact and the heat sink was attached, by contacting not only a semiconductor device rear face but a 
semiconductor device, and a metal plating thermolysis layer, the heat from the semiconductor device generating 
heat can be made to radiate efficiently, and it has the outstanding thermolysis effect. 
[0010] 

[Embodiments of the Invention] The gestalt of implementation of the 1st of this invention is explained based on 
drawing.! and drawin g_2 . Drawing 1 is the cross section of the semiconductor device of the gestalt of 
implementation of the 1st of this invention, drawing 1 - setting - 1 - metal plating thermolysis area and 2 - a 
semiconductor device and 3 — a metal plating thermolysis pattern and 4 — a semiconductor carrier substrate and 5 — 
an electrode pad and 6 ~ for solder or an electroconductive glue, and 9, as for epoxy system mark ink and 1 1 , an 
epoxy system closure resin and 10 are [ a bump and 7 / the electrode of a carrier, and 8 / an external terminal and 
12 ] metal wiring 

[001 1] This semiconductor device is equipped with the semiconductor carrier substrate 4 which supported the 
semiconductor device 2 and the semiconductor device 2, and raised the heat leakage nature from a semiconductor 
device 2. As for the semiconductor device 2, the bump 6 is formed in the electrode pad 5. The semiconductor 
carrier substrate 4 consists of the multilayered circuit board which made the insulating base the ceramic which is a 
base material, has the external terminal 1 1 arranged in the shape of a grid on the base, and has two or more 
electrodes 7 and the metal wiring 12 on the upper surface. The electrode 7 and the external terminal 1 1 are 
connected to the interior by the beer (not shown) formed in the semiconductor carrier substrate 4. The metal wiring 
12 is for connecting with a inner layer. Moreover, another metal plating thermolysis pattern 3 led to the metal 
plating thermolysis area 1 is formed in two or more electrodes 7 of the upper surface of the semiconductor carrier 
substrate 4, and portions other than wiring 12 at the surface periphery section from the metal plating thermolysis 
area 1 where thermal conductivity, such as Cu, is good, and the mounting field inside of a semiconductor device 2. 
The thickness of the metal plating thermolysis layer formed in the metal plating thermolysis area 1 is designed by 
the thickness of a semiconductor device 2, and below equivalent. 

[0012] At the time of manufacture, a semiconductor device 2 turns the principal plane side down, and is connected 
to the semiconductor carrier substrate 4. That is, the bump 6 formed on the semiconductor device 2 and two or mor 
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electrodes 7 on the semicon^Pfor carrier substrate 4 are connected by soloer or the electroconductive-glue 8 grade. 
And the crevice between the semiconductor devices 2 and the semiconductor carrier substrates 4 which were 
connected is filled up with the closure resin 9 of an epoxy system. As a product state, it is the semiconductor device 
with which the lot number, the secret number, etc. are sealed by the exposed surface of the rear face of a 
semiconductor device 2 in the mark ink 1 0 of an epoxy system. 

[0013] Drawjng_2. is the plan of the semiconductor device of the gestalt of implementation of the 1st of this 
invention. As shown in drawing^ , oh the semiconductor carrier substrate 4 which formed the metal plating 
thermolysis area 1 and the metal plating thermolysis pattern 3, flip chip mounting of the semiconductor device 2 is 
carried out, and the rear face of a semiconductor device 2 is exposed. Since thermal conductivity formed the good 
metal plating thermolysis lay er in the upper surface of the semiconductor carrier substrate 4 which supports the 
semiconductor device 2 mounted by the flip chip as mentioned above according to the gestalt of this operation, the 
heat from the semiconductor device which generates heat at the time of operation can be made to radiate efficiently 
to a print mounting substrate, and the low semiconductor device of thermal resistance can be realized. 
[0014] Moreover, in this way, since the thickness of a metal plating thermolysis layer is the thickness of a 
semiconductor device 2, and below equivalent, it can realize thin shape-ization of a semiconductor device. 
Moreover, by forming the front face of a metal plating thermolysis layer a wave and in the shape of irregularity, a 
surface area becomes large and improvement in thermolysis nature can be aimed at. Drawing_3 - drawing^ show 
the gestalt of respectively different implementation of this invention. In addition, the same sign is given to the same 
member and the explanation is omitted. 

[0015] Drawing.3 is the cross section showing the semiconductor device of the gestalt of implementation of the 2nd 
of this invention. With the gestalt of this operation, periphery section la of the metal plating thermolysis layer 
formed in the metal plating thermolysis area 1 is formed to the upper surface level of a semiconductor device 2. In 
this. case, irregularity is formed in the layer upper surface of periphery section la. And the closure resin 9 of an 
epoxy system is made to apply to the crevice between the semiconductor devices 2 by which flip chip mounting 
was carried out with the semiconductor carrier substrate 4 in which the metal plating thermolysis area 1 was 
formed, and restoration covering of the epoxy system closure resin 9 is carried out to the layer upper surface of 
periphery section la of the metal plating thermolysis area 1, and the upper surface of a semiconductor device 2. 
According to the gestalt of this operation, thermolysis nature improves further as mentioned above with the 
irregularity on the increase in the volume of a metal plating thermolysis layer, and the upper surface of a layer of 
periphery section la. Moreover, since the upper surface of periphery section la of a metal plating thermolysis layer 
and a semiconductor device 2 is flat-tapped, anchoring of the below-mentioned heat sink is attained. 
[0016] The cross section in which drawing 4 shows the semiconductor device of the gestalt of implementation of 
the 3rd of this invention, and drawing 5 are the modifications of the semiconductor device of the gestalt of 
implementation of the 3rd of this invention. As the gestalt of this operation shows to dra wing 4 , the configuration 
of the metal plating thermolysis layer formed in the metal plating thermolysis area 1 is the same as that of the 
gestalt of the 2nd operation. Moreover, it is made to contact by the heat sinks 13, such as a metal which thermal 
conductivity is good in the upper surface of the metal plating thermolysis area 1, and the upper surface of a 
semiconductor device 2, and can attain lightweight-ization, and the binder 14 for thermolysis is applied to the 
crevice, and it is joined. In addition, since the adhesives 14 for thermolysis are used when attaching a heat sink 13, 
the configuration of the upper surface section of a metal plating thermolysis layer can be attached also in a flat 
configuration as shown in the shape of toothing, and dr awing 5 . Moreover, the seal to the rear face of a 
semiconductor device 2 can seal the heat sink 13 upper surface by installation of a heat sink 13. Since touched the 
upper surface of the metal plating thermolysis layer formed in the metal plating thermolysis area 1, and made the 
rear face of a semiconductor device 2 contact and a heat sink 13 attached as mentioned above according to the 
gestalt of this operation, can make the heat from the semiconductor device 2 generate heat radiate efficiently, and it 
has the outstanding thermolysis effect by contacting not only a semiconductor device rear face but a semiconductor 
device 2, and a metal plating thermolysis layer. 

[0017] In addition, in drawing 1 , you may enlarge a surface area for the cross-section configuration of the metal 
plating thermolysis layer formed in the metal plating thermolysis area 1 as a wave or toothing. Moreover, in 
drawing.3 and drawing 4 , although the layer upper surface of periphery section la of the metal plating thermolysis 
area 1 was made into toothing, you may make it a wave. 
[0018] 

[Effect of the Invention] According to the semiconductor device of this invention, since thermal conductivity 
prepared the metal plating thermolysis pattern led to metal plating thermolysis area from the metal plating 



Page 4 of 

thermolysis area which gal^^ed the good metal, and semiconductor d^^ mounting area in two or more 
electrodes of the upper surface of a semiconductor carrier substrate, and portions other than wiring, they can be 
made to radiate efficiently the heat from the semiconductor device which generates heat at the time of operation to 
a print mounting substrate, and the low semiconductor device of thermal resistance can be realized into them. 
[0019] In a claim 2, since the thickness of the metal plating thermolysis layer formed in metal plating thermolysis 
area is the thickness of a semiconductor device, and below equivalent, it can be contributed to thin shape-ization of 
a semiconductor device. In a claim 3, since the periphery section of the metal plating thermolysis layer formed in 
metal plating thermolysis area was formed to the upper surface level of a semiconductor device, thermolysis nature 
improves further by the increase in the volume of a metal plating thermolysis layer. Moreover, since the periphery 
section of a metal plating thermolysis layer and the upper surface of a semiconductor device are flat-tapped, 
anchoring of a heat sink is attained. 

[0020] In a claim 4, since the surface area was enlarged for the cross-section configuration of the metal plating 
thermolysis layer formed in metal plating thermolysis area as a wave or toothing, improvement in thermolysis 
nature can be aimed at. In a claim 5, since touched the upper surface of the metal plating thermolysis layer formed 
in metal plating thermolysis area, and the rear face of a semiconductor device was made to contact and the heat sink 
was attached, by contacting not only a semiconductor device rear face but a semiconductor device, and a metal 
plating thermolysis layer, the heat from the semiconductor device generating heat can be made to radiate efficiently 
and it has the outstanding thermolysis effect. 
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CLAIMS 



[Claim(s)] . 

[Claim 1] The semiconductor device which supported the semiconductor device mounted in the semiconductor 
device mounting area of the semiconductor carrier substrate characterized by providing the following by the flip 
chip, and formed two or more electrodes and wiring in the upper surface of the aforementioned semiconductor 
carrier substrate. Metal plating thermolysis area where thermal conductivity galvanized the good metal into two or 
more aforementioned electrodes of the upper surface of the aforementioned semiconductor carrier substrate, and 
portions other than wiring. The metal plating thermolysis pattern led to the aforementioned metal plating 
thermolysis area from the aforementioned semiconductor device mounting area. 

[Claim 2] The thickness of the metal plating thermolysis layer formed in metal plating thermolysis area is a 
semiconductor device according to claim 1 which are the thickness of a semiconductor device, and below 
equivalent. 

[Claim 3] The semiconductor device according to claim 1 which formed the periphery section of the metal plating 
thermolysis layer formed in metal plating thermolysis area to the upper surface level of a semiconductor device. 
[Claim 4] The semiconductor device according to claim 1, 2, or 3 which enlarged the surface area for the cross- 
section configuration of the metal plating heat dissipation layer formed in metal plating heat dissipation area as a 
wave or toothing. 

[Claim 5] The semiconductor device according to claim 3 or 4 which touched the upper surface of the metal plating 
thermolysis layer formed in metal plating thermolysis area, and was contacted at the rear face of a semiconductor 
device, and attached the heat sink. 
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